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system, 247 
Dinoflagellates, chromosomes 
of, 290 
DNA 
amount per chromosome, 
264-66 
amount per genome, 264- 
65 
arrangement in chromo- 
somes, 266-67 
-glucosylation in T-even 
phage 
genetic control of, 180- 
82 
genetic control of restric- 
« ting function in host, 182- 
83 


genetic determination and 

role in phage-host inter- 
action, 177-92 

redundancy in chromosomes, 
268-72 

-RNA hybridization in human 
chromosomes, 6-8 

synthesis in relation to time 
of crossing-over, 299- 
310 

in yeast mitochondrion, 385- 
86 

see also DNH complex 





DNH complex 
DNA compaction in, 274- 
79 
DNA double helix in, 
274 
DNA-histone interactions in, 
274 
fibrous structure of, 274 
nucleohistone fiber in, 272- 
79 
properties of histone in, 
272-73 
Down's syndrome, 2-4, 439, 
442-43 
Drosophila 
Bar-Stone translocation in, 
421-22 
behavioral phenotypes in, 
451-52 
cell culture of, 329-30 
competition in, 474, 475 
culture of imaginal discs, 
330-32 
developmental biology of, 
325-46 
effect of single loci on behav- 
ior in, 440 
genetic heterogeneity in, 481- 
82 


homoeotic mutants in, 339- 
41 

"lost" chromosomes in, 420- 
21, 426-27 

mating behavior and sexual 
isolation, 456-57 

meiotic drive in, 415-16, 
417-18 

— drive in male, 419- 


mutants altering imaginal 
development, 336-41 

mutants reducing bristle 
size, 337-38 

mutants reducing develop- 
mental rate, 337-38 

preembryonic and embryonic 
development of, 327-29 

prepatterns in, 336 

regulation during imaginal 
tissue development, 332- 
36 


segregation-distortion in, 
422-25 

"sex-ratio" in, 419-20, 425- 
26 


structurally deficient mutants, 


338-39 

use of mutants for develop- 
mental studies of, 326- 
27 


E. coli 
conjugation in, 135-37 
crosses in, 137-38 
efficiency of integration and 
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genetic construction of 
recombinants, 141-45 

efficiency of integration and 
transfer, 138-41 

genetic control of restricting 
function in, 183 

genetic loci for transport 
systems, 255 

segregation of recombinants 
in, 150-53 

transmissional analysis in, 
135-53 

see also Bacterial 

Ecology, and genetics, 469- 

88 


Emphysema, 25-26 
Enzyme 
deficiency, specific, in 
human, 9-11 
excretion in yeast, 381 
induction in treatment of 
genetic disease, 27 
Escherichia coli 
see E. coli 
Euchromatin and heterochro- 
matin, 289-90 
Eukaryote chromosome, as 


contrasted with prokaryote, 


264, 290 
Evolution 

in bacteria and sexuality, 
170 

of human behavior, 458- 
59 

importance of protein poly- 
morphism in, 48-50, 60- 
63 

nonadaptive, 13 

role of competition in, 478- 
79 


F 
Fanconi's anemia, 4 


chromosomal abnormalities 
in and genetic correlates, 
367-68 

gene conversion and recom- 
bination in, 356-66 

gene-protein relations in, 
347-56 

genetics of, 347-72 

see also Yeast 


G 


Galactose transport system 

entry of glucose through, 
242-43 

role of galactose-binding 
protein, 232-33 

= of galactose permease, 

32 

role of B-galactoside per- 
mease, 230-31 

role of methylgalactoside 
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permease, 232 
Galactose utilization in yeast, 
regulation of, 380-81 
Gene activity in fungi, regula- 
tion of, 351-53 
Gene activity in yeast, bio- 
chemical regulation of, 
379-81 
Gene conversion in fungi 
association with crossing- 
over, 361-63 
asymmetry in frequencies, 
360 
extent of, 358-59 
and mechanism of recombi- 
nation, 356-66 
polarity in, 360-61 
whole versus half chromatid, 
359-60 
Gene ~ grams in human, 


Gene expression, hormones 
and, 91-106 

Gene fusion, 13 

Gene mapping in fungi, 363- 
64 


validity of, 364 
Gene-protein relations in 
fungi, 347-56 
Genetic code in yeast, 382- 
83 
Genetic determination and 
role in phage-host inter- 
action of DNA-glucosyla- 
tion in T-even phage, 
177-92 
Genetic diseases, prenatal 
diagnosis of, 26-27 
Genetic heterogeneity 
in diagnosis, 24-25 
and environmental changes, 
480-84 
Genetic map of yeast cyto- 
chrome c compared with 
polypeptide chain, 348- 
49 


Genetic polymorphism 
as evolutionary problem, 
48-50, 60-63 
Genome, amount of DNA in, 
264-65 
Glutamate transport system, 
247 
Glycerol transport system 
“a i glycerol kinase in, 


role of melibiose permease, 
231-32 
Glycerophosphate transport 
system, 234-35 
Glycine transport system, 
246 


H 


H-2 alloantigens, molecular 
and macromolecular 
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properties of, 78-83 
H-2 and HL-A alloantigen 
fragments, relation to 
genetic loci, 83-84 
Haptoglobins 
adaptive significance of, 
59-60 
function of, 55 
inheritance of, 57-58 
polymorphism of, 58- 
59 


structure and chemistry of, 
55-57 
Hemoglobin, human 
deletions and, 13 
gene duplication and, 
12 


gene fusion and, 13 
intracistronic recombination 


and, 13 
mutation and, 12-13 
Hemoglobinopathies and pro- 
tein changes, 13-14 
Hemoglobins and nonadaptive 
evolution, 13 
Heterochromatin and euchro- 
matin, structure of, 289- 
90 


Hexose-6-phosphate transport 
system, 235-36 
Hfr donors, effects of irradia- 
tion of, 154-61 
Histidine transport systems, 
247-48 
Histocompatibility alloantigens, 
human, properties of, 76- 
78 
Histocompatibility antigen 
fractions, relation to 
methods of preparation, 
84-87 
Histocompatibility antigens 
assays for, 70 
biochemical properties of, 
69-90 
location of, 70-72 
subcellular distribution of, 
71-72 
tissue distribution of, 70- 
71 
Histocompatibility in human, 
18 
Histocompatibility loci, proper- 
ties of, 69-70 
Histocompatibility products, 
from mouse and guinea 
pig, properties of, 72- 
76 


Histones, propertiesvof in 
DHN complex, 272-73 
Homoeotic mutants in 
Drosophila, 339-41 
Hormones 
effects on transcription and 
translation, 16-17 
and gene expression, 91- 
106 
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genetic unresponsiveness of 
target cells to, 15-16 
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regulation during develop- 
ment, 332-36 


steroid, and gene expression, Imidazolepropionate trans- 


93-102 
see also Steroid hormones 
Host-controlled modification 
of T-even phage, chemi- 
cal basis of, 178-80 
Host-controlled modification, 
definition, 177-78 
Human 
abnormalities, chromosome 
changes in, 1-6 
behavior, single gene con- 
trol of, 438-39 
biochemical genetics of, 6- 
18 
cells, transformation of, 
6 
chiasmata in, 4-5 
chromosome mapping, 18- 
23 
chromosomes, DNA-RNA 
hybridization, 6-8 
clinical genetics, 23-29 
cytogenetics of, 1-6 
disorders with specific 
enzyme deficiency, 9- 
1l 
enzyme deficiencies, 9- 
11 
gene duplication, 12 
genetics, 1-46 
diagnosis in, 24-26 
prognosis in, 26-27 
social implications of, 28- 
29 


treatment in, 27 
hemoglobin variants 

see Hemoglobin, human 
histocompatibility, 18 

alloantigens, properties 

of, 76-78 

immunogenetics of, 18 
metaphase chromosomes, 


electron photographs of, 
6 


mitochondrial DNA, 8 

proteins with demonstrated 
structural variation, 7- 
8 


sexual development, chromo- 
some abnormalities in, 
1-3 

somatic cell genetics, 5- 
6 

statistical and population 
genetics of, 18-23 


I 


Imaginal development in 
Drosophila, mutants 
altering, 336-41 

Imaginal discs, Drosophila 

cultures of, 330-32 

Imaginal tissues, Drosophila 


port system, 250 
Immunogenetics of human, 
18 
Inbreeding and behavior, 452- 
4 
Informational suppression, 
107-34 
Integration efficiency in E. 
coli, 138-41 
and genetic constitution of 
recombinants, 141-45 
Intelligence 
genetic control of, 445- 
48 


population genetics of, 457- 
58 


Irradiation 
of F* donors, 166-69 
32P decay and ionizing, of 
Hfr donors, 154-57 
32p decay in merozygote, 
161 
of recipient before conjuga- 
tion in bacteria, 161- 
63 
recombination and cell sur- 
vival in bacteria, 163- 
66 
stimulation of mating in 
bacteria by, 169 
ultraviolet 
of Hfr donors, 157-61 
illumination by, 170 
see also Radiation 


K 


Karyotypes of human chromo- 
some abnormalities, 
— terminology for, 

a 

Killer factor in yeast, 390 

Kinetochore, structure of, 
287-89 

Klinefelter's syndrome, 1, 2, 
444 

Kuru, 25 


L 
Lactose deficiency, human, 
26 


Lactose permease in raffinose 
utilitzation, 228 
Lactose transport system 
effect of gene dosage, 226- 
27 
effect of unsaturated fatty 
acids in cell membrane, 
228 
effect of unsaturated fatty 
acids in maturation of, 
228 
energy-uncoupled mutant, 





227-28 
and M protein, 226-29 
thiogalactoside transacetylase 
mutants in, 229 
LacY gene, isolation of prod- 
uct, 226 
Leukemia, chronic myeloid 
and Philadelphia chromo- 
some, 1 
Life cycle of yeast, genetic 
control of, 374-75 
Life cycle phenomena, inter- 
dependence of genetics 
and ecology in, 471-73 
"Lost" chromosomes in Dro- 
sophila melanogaster, 
420-21, 426-27 
LSD, chromosome breakage 


by, 5 
Lysine transport system, 
246 


Lysosomal diseases, 14-15 
demonstrated enzyme defects 
in, 15 


Macromolecule synthesis in 
yeast, 381-84 

Maize, meiotic drive in, 411- 
12 

Malformation syndrome, 1, 
3 


Maltose transport system, 
245-46 

Manic depressive psychosis, 
438 


Map expansion in fungi, 363- 
64 


Mapping 
see Chromosome mapping, 
Gene mapping 
Mating 
in bacteria, stimulation by 
irradiation, 169 
in yeast, 375-76 
Meiosis in yeast, 376-77 
Meiotic chromosomes, human, 
4-5 
Meiotic crossing-over, time 
and place of, 295-324 
Meiotic drive 
alternatives to functional- 
nonfunctional poles model, 
427-29 
cases of, 411-19 
definition of, 409 
in Drosophila, 415-16, 417- 
18 
male, 419-30 
in maize, 411-12 
mechanisms of, 409- 
36 


Meiotic prophase, precise 
time of crossing-over 
during, 312-20 

Melibiose transport system 








in bacteria, 229-30 
Mendelian traits in man, 
numerology of, 27-28 
Mental retardation 
effect of aneuploidy on, 442- 
43 
single gene control of, 438- 
39 


Metaphase chromosomes, 
electron photographs of 
human, 6 

Mice 

behavior of inbred strains, 
452-53 

single gene control of be- 
havior in, 439-40, 441- 
42 

Missense and nonsense codons, 
identification in yeast 
cytochrome c, 347-48 

Missense mutation suppressors, 
110-12, 119-20, 122 

Mitochondria, biochemical 
genetics of, in yeast, 
385-90 

Mitochondrial 

DNA 
in human, 8 
in yeast, 385-86 
protein synthesizing system 
in yeast, 386-87 
RNA in yeast, 386 

Mitosis, structure of chromo- 
somes during, 284-86 

Mongolism 

see Down's syndrome 

M protein and lactose trans- 

port system 
in bacteria, 226-29 

Mucopolysaccharidoses, 17- 

18 


N 


Negative interference in bac- 
terial conjugation, 145- 
50 
Nicotiana, meiotic drive in, 
412-13 
Nitrate reduction, regulation 
of in fungi, 352-53 
Nonreciprocal versus recipro- 
cal recombination in 
fungi, 357-58 
Nonsense 
and missense codons, identi- 
fication in yeast cyto- 
chrome c, 347-48 
mutation suppressors, 108- 
10, 115-19, 124-26 
suppressor mutants 
in Neurospora, 350 
in yeast, 349-50 
Nuclear petites in yeast, 
389 
Nucleohistone fiber in DNH 
complex, 272-79 
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° 


Operons, existence in fungi, 
353-56 

Organ culture of Drosophila, 
330-32 

Ornithine transport system, 
246 


P 


PEP-dependent phosphotrans- 
ferase system, 236-45 
see also PEP system 
PEP system 
biochemistry of, 238 
E. coli mutants with high 
TMG phosphorylating 
activity, 243-44 
feedback inhibition of sugar 
uptake by, 240-41 
genetic nomenclature of, 
244-45 
glucose entry through galac- 
tose transport system, 
242-43 
intracellular phosphorylation 
of labeled sugars, 237- 
38 
phosphotransferase mutants 
from enteric bacteria, 
238-39 
phosphotransferase mutants 
from Staphylococcus 
aureus, 239-40 
pleiotropic carbohydrate 
mutants in, 237 
pleiotropic phosphotrans- 
ferase mutants in, 241- 
42 
species specificity of com- 
ponents, 244 
Peptide transport system, 
249-50 
Permeation mutants in yeast, 
384 
Personality, genetic control 
of, 448-49 
Petites in yeast 
cytoplasmic, 387-89 
nuclear, 389 
Phage 
see T-even phage 
Phenylketonuria 
see PKU 
Philadelphia chromosome, 
1 


Phosphate transport system, 
252-53 
Phosphotransferase system, 
PEP-dependent 
see PEP-dependent phos- 
photransferase system, 
PEP system 
Photosynthesis in Chlamydom- 
onas 
ac-20 mutation, 402-3 
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experiments with antibiotics, 
403-5 
functions of genes affecting, 
401-2 
genetics of, 397-408 
site of genetic information 
for, 397-401 
site of synthesis of chloroplast 
components, 405-6 
Phycomyces, genetics of, 
366-67 
PKU, 27, 438-39 
Polymorphism 
and environmental selection, 
480-84 
evolution of serum protein, 
47-48 
of haptoglobins, 58-59 
as problem in evolution, 
48-50 
of transferrins, 53-54 
Pompe's disease, 14, 15 
Population genetics 
human, 18-23 
integration with ecology, 
469-71 
Populations, mixed, dynamics 
of, 479-80 
Potassium transport system, 
251-52 
Premsia, 438 
Prenatal diagnosis of genetic 
deficiencies, 26-27 
Prepatterns in Drosophila, 
336 
Prognosis in clinical genetics, 
26-27 
Prokaryote chromosome, as 
contrasted with eukaryote, 
264, 290 
Proline transport system, 
248 
Protein polymorphism as 
evolutionary problem, 
48-50, 60-63 
Protein synthesis in yeast, 
381-82 
Protein synthesizing system 
in yeast mitochondrion, 
386-87 
Proteins in man with demon- 
strated structural varia- 
tion, 7-8 
Psychoses, genetic control of, 
449-50 
Purine synthesis, regulation 
of in yeast, 353 
Pyrimidine biosynthesis, 
regulation of in yeast, 
380 


R 
Radiation 
-sensitive mutants in fungi, 
366 


and sexuality in bacteria, 
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see also Irradiation 
Raffinose utilization, role of 
lactose permease in, 
228 
Rats 
behavior of inbred strains, 
453-54 
learning ability in, 450- 
51 
Receptors to steroid hormones, 
95-96 
Reciprocal cross-overs in 
fungi, 357-58 
Recombinants in E. coli 
and integration efficiency, 
141-45 
segregation of, 150-53 
Recombination 
in bacteria 
after irradiation, 163- 
66 
DNA synthesis during, 
216 
donor DNA in recipient 
cell, 206-8 
eclipse stage in marker 
recovery, 208-11 
events of, 208-18 
genetic homology and trans- 
formation frequency of 
donor DNA, 195-97 
macromolecules formed 
in, 211-12 
marker efficiency of donor 
DNA, 197-200 
mechanism of, 212-18 
microheterogeneity of donor 
DNA, 197-200 
models for, 218-19 
nonreciprocality of ex- 
change, 213 
physical state of donor 
DNA, 200-4 
preparation for, 204-8 
1° eee for, 195- 


recombinant DNA as heter- 
ozygote, 216-18 
sites available for trans- 
formation, 215-16 
size of integrated regions, 
212-13 
state of recipient cell DNA, 
204-6 
synapse stages, 213- 
15 
deficient mutants in fungi, 
366 
in fungi 
mechanism of, 356-66 
models, 364-66 
process in bacterial trans- 
formation, 193-224 
see also Chiasmata, Cross- 
ing-over, Cross-overs 
Resistance to infection in 
man, Mendelian, 25 
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Restricting function, genetic 
control of, 182-83 
Restricting hosts, interaction 
with nonglucosylated 
phage, 183-84 
Restricting mechanism, nature 
and location of, 183-84 
Restriction 
as genetic isolation mecha- 
nism, 190 
of gt phage, role of methyla- 
tion in, 186-88 
of nonglucosylated phage by 
Pl, 185-86 
relation to abortive infection, 
184 
RNA metabolism in yeast, 
383-84 
RNA in yeast mitochondrion, 
386 


Saccharomyces cerevisiae 
see Yeast 
Salmonella typhimurium, 
genetic loci for transport 
system, 256 
Schizophrenia 
genetic control of, 439, 449- 
50 


maintenance in population, 
458 


Schizosaccharomyces 
see Yeast 
Sc4-Sc8 system 
see "Lost" chromosome 
sD 
see Segregation distorter 
Segregation distorter in D. 
melanogaster, 422-25 
Selective breeding for behav- 
- characters, 450- 
Serum protein polymorphisms, 
evolution of, 47-68 
Sex chromosome anomalies 
cytogenetics of, 1-3 
effect of behavior, 443- 
45 
"Sex-ratio" in Drosophila, 
419-20, 425-26 
Sex ratio in spontaneous abor- 
tion, 2-3 
Sexuality in bacteria 
and evolution, 170 
and radiation, 153-69 
Shigella, genetic control of 
restricting function in, 
182-83 
Shikimic acid transport sys- 
tem, 250 
Solubilization techniques 
for histocompatibility prod- 
ucts from mouse and 
guinea pig, 72-76 
for human histocompatability 





alloantigens, 76-78 
Somatic cell genetics, human, 
5-6 
Sporulation in yeast, 376- 
77 


Statistical genetics, human, 
Steroid hormones 
control of gene transcription 
by, 97-100 
and gene expression, 93- 
102 


post-transcriptional regula 

tion of gene expression 
by, 100-2 

Steroids, mechanism of action, 
16-17 

Structurally deficient mutants 
in Drosophila, 338-39 

Sulfate transport system, 253- 
54 


Supernumerary chromosomes 
see B chromosomes 
Suppression 
informational, 107-34 
phenotypic, 128-30 
tRNA mutations leading to, 
108-20 
see also tRNA suppression 
Synapse in bacterial recombin- 
ation, 213-15 
Synaptonemal complex 
structure of, 290 
time of formation in relation 
- crossing-over, 310- 


* 


Tay-Sachs disease, 14, 
26 
basic defect in, 5-6 
Testicular feminization, 16 
T-even phage 
DNA-gilucosylation in, 177- 
92 


genetic determination of 
DNA-glucosylation in, 
177-92 
properties of nonglucosylated, 
188-89 
role of DNA-glucosylation 
in phage-host interaction, 
177-92 
Thalassemia, 12 
Thiamine transport system, 
250-51 
Transcription, control by 
hormones, 97-100 
Transdetermination and homo- 
— mutants in Drosophila, 
0 
Transfer efficiency in E. coli, 
138-41 
Transfer RNA 
see tRNA 
Transferrins 








adaptive significance of, 
54-55 

function of, 50-51 

inheritance of, 52-53 

polymorphism of, 53- 
54 


structure and chemistry of, 
51-52 
Transformation 
bacterial and recombination 
process, 193-224 
of human cells, 6 
Transmissional analysis in 
E. coli, 135-53 
Transplantation in treatment 
of genetic disease, 27 
Transport systems, bacterial 
genetics of, 225-62 
Trisomy 13 syndrome, 1, 
3 


Trisomy 14, 4 
Trisomy 15, 4 
Trisomy 21, 3, 4 
see also Down's syndrome 
tRNA 
with changed codon specific- 
ity, properties of, 114- 
15 


mutations leading to suppres- 
sion, 108-20 
mutations, side effects of, 
120-22 
suppression 
efficiency of, 124-26 
efficiency of modifications 
in molecular, 124-25 
mutations affecting level 
of, 126-28 
mutations affecting trans- 
lational ambiguity, 130- 
31 
ribosomal control of, 126- 
31 
ribosomal mutations in, 
124 
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suppressors 
duplicate genes for, 112- 
14 
physiology of, 120- 
26 


possible and actual, 115- 
20 


Tryptophan transport system, 
248 


Turner syndrome, 1, 
2 

Twins, studies of behavior of, 
445-46, 447-48, 449- 
50 


Vv 


Viruses and cell hybridiza- 
tion, 5-6 
Vitamin 
metabolism in man, 
deranged, 16 
therapy for enzyme deficien- 
cy syndrome, 14-15 


Ww 


Waltzer syndrome, as single 
gene control of behavior, 
439-40 


x 


Xeroderma pigmentosum, 
17 
XXY karyotypes 
cytogenetics of, 1-3 
effects on behavior, 444- 
45 
incidence of, 444- 
45 


and society, 459 

staining for, 2 

standard terminology for, 
1-2 
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i 


Yeast 
biochemical genetics of, 
373-96 
cell division cycle, 377- 
79 


life cycle, 374-77 
mitochondria, 385-90 
biochemical regulation of 
gene activity in, 379-81 
cell membrane mutants in, 
384 
cytochrome c 
chain initiation mutants in, 
349 
gene control of structure, 
347-49 
genetic map compared with 
polypeptide chain, 348- 
49 
enzyme excretion in, 381 
genetic code in, 382-83 
genetic control of life cycle 
in, 374-75 
killer factor in, 390 
macromolecule synthesis in, 
381-84 
mating in, 375-76 
nuclei, biochemistry of iso- 
lated, 390 
permeation mutants in, 
384 


protein synthesis in, 381- 
82 

respiratory adaptation in, 
389-90 

RNA metabolism in, 383- 
84 


see also Fungi 
Z 


Zea mays 
see Maize 





